Preparation, characterization and in vitro antimicrobial activity of ampicillin-loaded polyethylcyanoacrylate nanoparticles.
In this paper, the experimental conditions for preparing ampicillin-loaded polyethylcyanoacrylate (PECA) nanoparticles are described. The effects of drug concentration and surfactant type in the polymerization medium on the particle size distribution and loading capacity were studied. The results of these studies show that only the type of surfactant has an impact on the nanoparticle dimensions. The release rate of ampicillin from PECA nanoparticles at pH 7.4 (extracellular value pH) performed either with and without esterases, show that the drug release is considerably increased in the presence of these exzymes. The results of drug release study at pH 1.1 (simulated gastric juice) are very interesting. This study has evidenced that the 70% of ampicillin is released quickly, while the remaining fraction is firmly incorporated in nanoparticles. The released ampicillin is quickly degraded in acid medium while the entrapped fraction is protected from acid degradation and afterwards, when nanoparticles reach the small intestine, can be readily released in the presence of esterases. This result could be exploited for the oral administration of the ampicillin-PECA system. Finally, studies of antimicrobial activity of prepared systems evidenced that ampicillin-loaded PECA nanoparticles exhibit an activity equal or higher than the free drug.